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''1 

In view of the following discussion, t^e Applicants believe that all claims 
are in allowable fomi. The Applicants submit that this Response is a proper 
response to a Final Office Action, All arripndments to the claims incorporate 
limitations previously present in other depiendent claims. As such, no new 
search is required. Consequently, the amejndments should be entered and the 
claims, as amended, deemed allowable. 



CLAIM REJECTIONS 
L 35U.S.C.§112 

A. Claims 1-73 

Claims 1-73 stand rejected under j35 U.S.C. §112. In particular, the 
Examiner indicates that that the compouid TiSiN appears improbable and 
requests a statement indicating whether |[ the term "TiSiN" is intended as a 
chemical formula. In response, the Applicalnts submit that the term ''TiSiN*' Is not 
intended as a chemical formula, but rather a's a shorthand notation for a material 
layer comprising titanium, silicide, and nitril!|e (analogous to the Ti-Sl-N notation 
in the cited references). Therefore, it is reslpectfully requested that this rejection 
be withdrawn. 



B 



Claim 15 

Claim 1 5 stands rejected for being unclear 
response, the Applicants have amended 
of the invention. In particular, claim 15 ha^j 
occurs after step (c). Therefore, it is 
withdrawn. 



claim 



respdcltfi 



as to when step (d) occurs. In 
15 to more clearly recite aspects 
Teen amended to clarify that step (d) 
'ully requested that this rejection be 
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11. 3SU.S. C. §103 Claims 1-9, 26-^^,40-45 and 62-67 

A. Claims 1-9 !| 

Claims 1-9 stand rejected as being unpatentable over Unrted States 
Patent Serial No. 6.017.818, issued Januaiy 25, 2000 to Lu (hereinafter Lu), in 
view of "Chemical Vapor Deposition." byilSivaram (hereinafter Sivaram). In 
response, the Applicants have amended claim 1 to more clearly recite aspects of 
the Invention. Claims 2, 5, and 10 have !been cancelled and their respective 
limitations incorporated into claim 1. Claim^js, 4, and 11-14 have been amended 
to correct dependency. ;| 

Claim 1, as amended, recites limitafens not taught or suggested by any 
combination of the cited references. Lu describes a method for fomiing a TiSiN 
film through themial decomposition of a me|a[lo-organlc titanium precursor and a ^ 
nitrogen containing precursor to form a Tilfl layer, which is then annealed In a 
silicon-containing atmosphere. (Lu, col. 3.| L 40 to col. 4, I. 21). Lu does not 
teach or suggest removing reaction by-products generated during film formation 
from the process chamber by providing ajlpurge gas and evacuating both the: 
I purge gas and the reaction byproducts frorn the chamber prior to exposing such . 
layer to a silicon containing gas to form a titanium silicide nitride (TiSiN) layer, as 
' recited in claim 1 . I 

The Examiner asserts that the inpu^ 
process Implies the use of vacuum and output of gases inherently occurring 
during the process. The Applicants respectfully disagree with the Examiner's 
characterization tfiat merely maintaining a low pressure in a chamber is 
equivalent to removal of reaction by-prodiicts by the specrfio introduction of a 
purge gas and evacuation of both the purge gas and the reaction by-products 
from the chamber as recited in claim 1 . Lu |cloes not teach or suggest Introducing 

a purge gas to the chamber nor removing reaction by-products by evacuation of 

'i 

the purge gas along with the by-products, ^ recited in claim 1. As such, rt would 

not have been obvious to one skilled in theikrt to remove reaction by-products by 

•t 

providing a purge gas to the process chamber and evacuating both the purge 
gas and the reaction by-products therefrom;! as recited in claim 1. 

ii 
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The Examiner further cites to Sivarafji to bolster her assertions. Sivaram 
lists a series of "quasi steady-state subprocesses" including desorption of 

reaction by-products and diffusion of the !by-products away from the surface. 

it 

{Sivamm, p. 1 .) However, the list cited to b^ the Examiner is a generalized list of 
reactions at a molecular level. The diffusion of by-products from an area of high 
concentration near the surface of the film tpjan area of lower concentration away 
from the surface of the film does not in an)^ way imply the use of, or need for, a 
separate step of removing reaction by-pr6<^ct5 by providing a purge gas to the 
process chamber and evacuating both the purge gas and the reaction by- 
products therefrom, as recited In claim 1.1 

Sivaram only generally describes'! CVD processes and in particular 
formation of titanium nitride (see, Sivaram at page 197-201). Sivaram does not 
describe or suggest removing reaction by-products from the process chamber 
generated during a titanium nitride film form'^tion step by providing a purge gas to 
the process chamt>er and evacuating botKj the purge gas and the reaction by- 
products therefrom, as recited in claim 1. .j 

As such, Sivaram cannot be 'used to modify the teachings of Lu to yield 

i 

the claimed invention since neither Lu nor Sivaram teaches or suggests a 
method for forming a TiSiN layer includirjg the step of removing reaction by- 
products from the process chamber geniarated during a titanium nitride film 
fonmatton step by providing a purge gas to 'the process chamber and evacuating 
both the purge gas and the reaction :by-pro(;lucts therefrom, as recited in claim 1 . 
Therefore, the Examiner has failed to create a prima facie case of obviousness 
because the combination of the cited references fails to teach or suggest all of 
the claimed limitations. Thus, independent claim 1, and all claims depending 
therefrom, are patentable over Lu in Vew of Sivaram. Accordingly, the 

I , i 

Applicants respectfully request that, the rejection be withdrawn and the claims 
allowed. 
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Claims 26-34 | 
Claims 26-34 stand rejected as beifig unpatentable over Lu in view of 
Sivaram, In response, the Applicants Have amended claim 26 to more clearly 
recite aspects of the invention. Claims 27j30, and 35 have been cancelled and 
their respective limitations incorporated iptdf claim 26, Claims 28, 29, and 36-39 
have been amended to correct dependencyi 

Claim 26, as amended, recites limitations not taught or suggested by any 

1 W 

combination of the cited references. As (discussed in section II.A., above, /-ii and 
Sivaram do not teach or suggest removing paction by-products generated during 
film formation from the process chamber by providing a purge gas and 
evacuating both the purge gas and the, reaction byproducts from the chamber 
prior to exposing such layei* to a silicon jpor^aining gas to form a titanium silicide 
nitride (TiSiN) layer, as reci.ted in claim 215. ; 

As such, S/Varam cannot be used to modify the teachings of Lu to yield 
the claimed invention since neither Lu nbr Sivaram teaches or suggests a 
method for forming a TiSiN layer inclu!ding; the step of removing reaction by- 
products from the process chamber generated during a titanium nitride film 
formation step by providing a purge gasjtoj tke process chamber and evacuating 
both the purge gas and the reaction by-pr<pducts therefrom, as recited In claim 
Therefore, the Examiner has failecj to create a prima facie case of 



26. 

obviousness because the combination |>f the cited references fails to teach or 
suggest all of the claimed limitations, T^iusi, independent claim 26. and all claims 
depending therefrom, are patentable overjjLa in view of Sivaram. Accordingly, 
the Applicants respectfully request that the Rejection be withdrawn and the claims 
allowed. 

C. Claims 40-45 

Claims 40^6 stand rejected as b^i 
Sivaram, In response, the Applicants nave 
recite aspects of the invention. Claim 46 
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incorporated into clainn 40. Clainris ^7-j5i3 have been amended to correct 
dependency. i ! 

Claim 40, as amended, reciteSs lirnitajtions not taught or suggested by any 
combination of the cited references] Lu apd Sivaram are discussed in section 



121017 



A., above. Lu further teaches that the 



subsequent annealing step may be| perfonped in separate process chambers 



However, neither Lu nor Sivaram teabhes oi 



formation of the TiN layer and the 



suggests treating the titanium nitride 



(TiN) layer with a hydrogen-contairaing| plasma prior to exposing the titanium 
nitride (UN) layer to a silicipn-containing|gasi to convert the titanium nitride (TiN) 
layer to a titanium silicide nitride (TiS^N) laye r, as recited in claim 40. 

As such. Sivaram cannot be.'use|d t|); modify the teachings of Lu to yield 
the claimed invention since neithejr /-uitipr Sivaram teaches or suggests a 
method for forming a TiSiN layer includii^g :ie step of treating the titanium nitride 
(TiN) layer with a hydrogeq-containirig pla.S! ria, as recited in claim 40. Therefore, 
the Examiner has failed to preate a prim'a fjacie case of obviousness because the 

iteach or suggest all of the claimed 

! 1 

limitations. Thus, independent clairT| 40.| 
patentable over Lu in view of Sivaram 
request that the rejection be withdrawn a^nd 



I 

combination of the cited references! fails itoi 

1 \ 

sfnd all claims depending therefrom, are 
Aqcordingly, the Applicants respectfully 



he claims allowed. 



D. Claims 62-67 

Claims 62-67 stand rejected^ as | being unpatentable over Lu in view of 
Sivaram, In response, the Applicants hav^ amended claim 62 to more clearly 
recite aspects of the invention. Claim ^8; has been cancelled and its limitations 
Incorporated Into claim 62. Glairiis 69-^3 have been amended to correct 
dependency. 

Claim 62. as amended, recites limrtsetions not taught or suggested by any 
combination of the cited references: Lu iand Sivaram are discussed In section 



I.A., above. Lu further teaches tl^at 



;he| 



subsequent annealing step may bd perforiied in separate process chambers 
However, neither Lu nor Sivaram teaches c 'suggests treating the titanium nitride 
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1 



I 'I 

(TIN) layer with a hydrogen-contaiijing 
nitride (TiN) layer to a silicbn-contaiciing 



layer to a titanium silicide nitride (TiSIN) layjef. as recited In claim 62 



As such, Sivamm cannot be juse j 
the claimed invention since neither Le/ 



cjudir 



I 

method for forming a TiSiN layer in 
(TiN) layer with a hydrogen^containirig p 
the Examiner has failed to preate a. prima 



combination of the cited references! fails 
limitations. Thus. Independent claim9 62, 
patentable over Lu In view of Sivaram 

request that the rejection be withdrawn alndiithe claims allowed. 

I . { ^ '[^. 



III. 

A. 



I 



@018 



!i 
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pLisma prior to exposing the titanium 

cili to convert the titanium nitride (TiN) 

If 



toji modify the teachings of Lu to yield 
rljor Sivaram leaches or suggests a 
g [fi'e step of treating the titanium nitride 
a, as recited in claim 62. Therefore, 
ie case of obviousness because the 



tcjljteach or suggest all of the claimed 
anq ail claims depending therefrom, are 
Aoeordingly, the Applicants respectfully 



Claims 10-25 



combination of the cited re 
Lu nor Sivaram, alone or 



fonnlng a TISiN layer including thei 



erences. 
in comb 



the process chamber generated dufing alt | 
providing a purge gas to 



gas and the reaction by-products th^( 

Kim describes a method 
precursors {Kim, p, 2, II, 23-24), Alter 
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35 U.S. C. §103 

Claims 10-14 | :| 
Claims 10-14 standj rejectedj as 
Sivaram and further in yiew of C^rea 
2,299,345 published October 2, 199fe. by 
States Patent Serial No 
(hereinafter Sandhu), or United States 
October 22, 1996, to Fpster et 'aL 
Applicants have amended claim 1 to! 

Claim 1, as amended, recite^ limi^i 



S:-39, and 46-61 



ig unpatentable over Lu in view of 
jjtain Patent Application Serial No. 
i{i|n et al. (herefnafter Kim)r or United 
issued November 19, 1996, to Sandhu 
Ratent Serial No. 5,567,483, issued 
ar^inafter Fostof). In response, the 



mor^blearly recite aspects of the invention, 
'^'-'ipns not taught or suggested by any 



As dyiiussed in section II.A., above, neither 



natiohl {;teaches or suggests a method for 



step Q 



removing reaction byiDroducts from 
janium nitride film formation step by 
he procef^s ch|a||i(iber and evacuating both the purge 

as recited in claim 1 . 

;i 

ig a TiN film from organometallic 



efr6m 



fojrm 



imeJ'SVRiUSPTO-EFXRF: 1 



brtiiation, the TiN film is plasma treated 
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{Kim, p. 2, II. 24-27. to p. 3, II. 24-28)} Howe 
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dissociate carbon from the TiN film 
er the carbon in the TiN film comes 



r 



from the use of the organic precursor ise% Sandhu, below). As such, there is 

• i fff 

no motivation to combine the hydrogen plasma treatment of Kim with the TiSIN 

I I ! ft 

formation method of Lu to yield a imethoJ| for fomiing a TiSiN layer from an 
inorganic precursor, such as TiCU. | 

Moreover, Kim does not teaclh or siggest removing reaction by-products 
from the process chamber generated duringi a titanium nitride film formation step 



by providing a purge gas to the process 
gas and the reaction by-products therefroi 



ch^imber and evacuating both the purge 



i 



{Sandfiu, col 5, II. 25-35). Sandhu. 



ml as recited in claim 1. As such, Kim 
ovStu, and Sivaram to yield the claimed 



cannot be used to modify the teachings 
Invention. 

Sandhu describes a methdid of||orming films from organometallic 
precursors (Sandhu, col 1, IL 40448). 



I 



After formation, the films are plasma 
treated using a hydrogen/nitrogen atmo|spSere to remove carbon from the film 



teache^ that the carbon is from the organic 



precursor, (Sandhu, col. 3., II. 54-55). Safndhu further teaches that the reason 



for plasma treating the TiN film is to re^i 
organic precursor. (Sandhu, col. 2 
combine the hydrogen plasma trealmeht 
method of Lu to yield a method for forrnl 
precursor, such as TiCU. I (I 

Moreover. Sandhu does no| leawii 

't I 11 

products from the process chamber g|e- 
fbrmatlon step by providing a purge j gas fc 

both the purge gas and the reaction! by-prc[|ucts therefrom, as recited in claim 1. 
As such, Sandhu cannot be used td-moidll 
yield the claimed invention. : I 

Foster teaches and suggests: 



e the incorporated carbon from the 
As such, there is no motivation to 
if Sandhu with the TiSiN fomiation 
ng a TiSiN layer from an Inorganic 

or suggest removing reaction by- 
rated during a titanium nitride film 
e process chamber and evacuating 



a met 



the teachings of Lu, and Sivaram to 

d of forming a TIN film from a TICU 
precursor and subsequently subjectijig the ||iN film to a plasma enhanced anneal 
in a nitrogen containing plasma. (Fpsten ^l 3, II. 43-52.) The purpose of the 
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precursor to form the TiN layer, tl|^rebyj 
methods of Foster ^nd Lu. (Lu, col, 

Moreover, Foster does not i tea^hl 
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nitrogen plasma treatment is to entianbs <r|^tridation of the TiN film. As such, 
there is no motivation to combinei 



ilFoste/j's nitrogen plasma with the TiSIN 
formation method of Lu. In addition', Lu teaches away from using TiCU as a 



[gl020 



Baching away from combining the 
5.) 

or suggest removing reaction by- 



products from the process chamber generated during a titanium nitride film 



fomiation step by providing a purge ^as itc 
both the purge gas and the reaction |?y"Pj^^| 
As such, Foster cannot be used to jnrioqri^! 
yield the claimed invention. • | | 

Finally, Lu teaches away fromrcombil |ing any of the above references with 



the Lu invention in a manner which .v/oii < 

teaches that "standard processing** dan be i sed for all of the process steps "up to 



the formation of the interievel dielectric 



formation of the TiN based layer and the 
[lu, CQ [ 3. II. 34-40.) Therefore, even where 



vlas/contacts," and also ''after the 
Inventive annealing process steps." 

one to add additional steps to Lu, l6, te^sjcl^^ away from interposing those steps 
between the TiN formation step and 



Thus, neither Kim, Sandhu, nor Fosrer rriay lie combined with the teachings of Lu 



and the formation of the holes for the 



ihe|: 



is* 



suggests treating the titanium nitride 
f^f^isma prior to exposing the titanium 
s to convert the titanium nitride (TiN) 



aver, as recited in claim 1. 



nor 



and Sivaram in a manner that teaclies 
(TiN) layer with a hydrogen-containing 
nitride (TiN) layer to a silicon-contaiiiing 
layer to a titanium silicide nitride (TiSiN); 

As such, neither Kim, Sand^u, 
teachings of Lu and Sh/aram In a mUnr€ir| 
forming a TiSiN layer induding the | step q\ 
the process chamber generated duiing a 

providing a purge gas to the process charhber and evacuating both the purge 

I ■ I 3: 

gas and the reaction by-products ;t^erefr^ Ti, and treating the titanium nitride 

isma, as recited in claim 1. Thus, 



(TiN) layer with a hydrogen-contali[|ing 
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ie process chamber and evacuating 
ucts therefrom, as recited in claim 1. 
[he teachings of Lu, and Sivaram to 



d yield the claimed invention. Lu 



nnealing step in a Si atmosphere. 



Foster may be combined with the 
jiat teaches or suggests a method for 
removing reaction by-products from 
tanium nitride film formation step by 
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Independent claim 1, and all claims: depen< 
in view of Sivaram and further in view of 
the Applicants respectfully request that the 
allowed. 



B, Claims 15-25 

Claims 15-25 stand rejectedl as bJiig unpatentable over Lu in view of 
Sivaram and further in view of Kim, or Sandhu, or Foster. In response, the 



Applicants have amended claim 
invention. Claim 16 has been cance 



@t021 



ng therefrom, are patentable over Lu 
/m, Sandhu, or Foster. Accordingly, 
lejection be withdrawn and the claims 



5 to 
led an 



combination of the cited references! As 
permissible combination of the reference 
fomiing a TiSiN layer including the istep 
the process chamber generated du jing a 
providing a purge gas to the process chs 
gas and the reaction by-products therefbni 
layer with a hydrogen-containing plasma, a 



titanium nitride film formation step! 1 by prsi 
chamber and evacuating both th;e| purg 
therefrom after the hydrogen plasmi | trbati 

15. As such, neither Kim, Sandf/pi/, no 

i : !' i 

teachings of Lu and Sivaram in a nianner 
15. 

Thus, independent claim id; and 



Tiore clearly recite aspects of the 
its limitations incorporated into claim 
0 correct dependency. 



15. Claims 17 and 18 have been anj ended 

Claim 15, as amended, recites limitdtions not taught or suggested by any 

liscussed in section IIKA., above, no 
teaches or suggests a method for 
removing reaction by-products from 
nium nitride film formation step by 
ber and evacuating both the purge 
^nd treating the titanium nitride (TIN) 
recited In claim 15. 

^rences recite the additional step of 



Furthermore, none of the ci jeds rel 
removing reaction by-product froni the o^ocess chamber generated during a 

iVidIng a purge gas to the process 



|:gas and ;the reaction by-products 
nt of the TIN film, as recited in claim 
II jFosfer may be combined with the 
at yields all of the limitations of claim 



patentable over Lu In view of SIvajarn ai 
Foster, Accordingly, the Applrcarit^ resi 
withdrawn and the claims allowed. 



I claims depending therefrom, are 
further In view of Kim, Sandhu, or 
3ctfully request that the rejection be 
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Claims 35-39 
Claims 35-39 stand rejected 



as 



Sivaram and further in view of K/fri, or Svhdhu, or Foster. In response, the 

injcomprat 
inyer fon. 



Applicants have amended claim 26 jto Injcorpprate the limitations of claim 35 and 
to more clearly recite aspects of the 



Claim 35 has been cancelled. 
Claims 36-39 have been amended to cc^rre|t' dependency from claim 35 to claim 
26, 

Claim 26, as amended, recites limitjiions not taught or suggested by any 
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being unpatentable over Lu In view of 



combination of the cited references 

i 

permissible combination of the reference 
forming a TiSIN layer including thej |step o 

the process chamber generated during {a 

1 1 I 

providing a purge gas to the process cha 
gas and the reaction by-products thisrefrjom 

layer with a hydrogen-containing plasma, as 

I I 

Thus, independent claim 26, and 
patentable over Lu in view of Sivaram 



Foster, Accordingly, the Applicants resp 
withdrawn and the claims allowed. 



Claims 46-50 ! 

I 

Claims 46-50 stand rejected 



As discussed m! section lli.A., above, no 
teaches or suggests a method for. 
rerrioving reaction by-products from 
anium nitride film formation step by 
ber and evacuating both the puiige 

and treating the titanium nitride (TiN) 

I : 

recited in claim 26. 
bil claims depending therefrom, are 
anjdj further in j view of Kim, Sandhu, or 
ctfully request that the rejection be 



as be ng unpatentable over Lu in view of 
Sivaram and further In view of Kfm, cr iindhu, or Foster. In response, the 
Applicants have amended claim 4^ to inco j.orate the limitations of claim 46 and 
to more clearly recite aspects of the inve itjon. Clairn 46 has been cancelled. 
Claims 47-50 have been amended jJo con^e lit dependeijicy from claim 46 to claim 
40. I ,1 

Claim 40, as amended, recites limitations not taught or suggested by any 

II I. 1 1 , . I 

iscussed in section II.C, above, no 



combination of the cited references, ks 



permissible combination of Lu and 



forming a TiSiN layer including thelstep 
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Sivara^ fi teaches or suggests a method for 



of reating the Ititanium nitride (TiN) layer 
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With a hydrogen-containing plasnna, 



in section I1I.A., above, there no motivaticJri 



Kim, Sandhu, or Foster to the TiSiN 
discussed in section III.A, above. Lu 
steps between the TIN fonriation step andj 
Si atmosphere. 

Therefore, neither Kim, Sand/iuj ncsj; 
teachings of Lu and Sivaram in a mannerj 
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as recftbd in claim 40. As furtherdiscussed 



to apply the plasma treatments of 
formafeh method of Lu, Moreover, as also 



tea|clii4^ away from interposing intermediate 
e step of annealing the TIN layer in a 



forming a TiSiN layer by fomning a 
chamber, treating the TIN layer with a hy< 

layer to a silicon-containing gas to 
titanium silicide nitride (TiSiN) layer 
claim 40, and all claims depending 
Sivaram and further in view of Kim, 
Applicants respectfully request that] the 
allowed. 



TiN l£ 



conven 
. a^ rpfc 
^herefro 



Claims 51-61 
Claims 51-61 stand rejected 



as 



Foster may be combined with the 
kt teaches or suggests a method for 
er on a substrate in a first process 
pgeh-containing plasma, moving the 
iid exposing the titanium nitride (TiN) 
the titanium nitride (TiN) layer to a 
Gted in claim 40. Thus, independent 
rpn, are patentable over Lu In view of 
'^idhu, or Foster. Accordingly, the 
Section be withdrawn and the claims 



Sivaram and further in view of Kim, or |$.snc//7w, or Foster, In response, the 



Applicants have amended claim w. ^ 

invention. Claim 52 has been cancell^dl 

! i 



correct dependency. 

Claim 51, as amended, recites limit| 



combination of the cited references . /^i 
permissible combination of the reference 
fonTiing a TiSiN layer by forming a TIN 



chamber, treating the TiN layer with a hydi:pgen-containing plasma, moving the 



substrate into a second process chamber! 
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jpiaim 53-54 have been amended to 
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iscu'ssed in section III.D., above, no 
teaches or suggests a method for 
laiVer on a substrate in a first process 
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layer to a silicon-containing gas to conver^ 
titanium silicide nitride (TiSiN) layer, as reciteid in claim 51 

Thus, independent claim 51. and all claims depending therefrom, are 
patentable over Lu in view of Sivaram anl|further in view of Kim, Sandhu, or 
Foster. Accordingly, the Applicants respe9lfully request that the rejection be 
withdrawn and the claims allowed- 
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he titanium nitride (TiN) layer to a 



Claims 1-6, 26-28, and 30-32 

j 

anticipated by Intemational Patent 



IV. 35 U. S. C. §102 

A. Claims 1-6 

Claims 1-6 stand rejected as being[ 
Application Publication No. WO 00/16377, njublished March 23, 2000 by Yi et al. 
(hereinafter V7). In response, the Appllcaiats have amended claim 1 to. more 
clearly recite aspects of the invention, I 

Claim 1. as amended, recites limitatic|ns not taught or suggested by YL Yi 
describes a method for forming a Ti-Si-N filri| by repeatedly sequentially exposing 
a substrate to reactive gases including a gaseous metal compound, a gaseous 



silicon compound, and an ammonia gas. (' 
does not teach or suggest treating the 



4. 



1 p. 2, 1 15 to p. 3. 1. 1), However, Yi 
|:itanium nitride (TiN) layer with a 
hydrogen-containing plasma prior to expostrig the titanium nitride (TiN) layer to a 
silicon-containing gas to convert the titanium nitride (TiN) layer to a titanium 
suicide nitride (TISIN) layer, as recited in clalrjn 1. 

Thus, independent claim 1, and a I claims depending therefrom, are 
patentable over YL Accordingly, the Applicants respectfully request that the 
rejection be withdrawn and the claims allov\^d. 



B. Claims 26-28. and 30-32 

Claims 26-28. and 30-32 stand re} 

response, the Applicants have amended claim 

of the invention. 

Claim 26. as amended, recites limitations 

Yi, as discussed in section IV.A., above, dOes 
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titanium nitride (TiN) layer with a hydrbgen-bontaining plasnna prior to exposing 
the titanium nitride (TiN) layer to a siiicon-containing gas to convert the titanium 
nitride (TiN) layer to a titanium silicide nitride (TiSiN) layer, as recited in claim 26. 

Thus, independent claim 26, and all claims depending therefrom, are 
patentable over Yi Accordingly, the Applicants respectfully request that the 
rejection be withdrawn and the claims allowed. 

V. 36 U. S. C. §102 Claims 1-6, 26-28, and 30-32 

A. Claims 1-6 

Claims 1-6 stand rejected as being anticipated by "Chemical Vapor 
Deposition of Ti-Si-N Films With Altemate $ource Supply^, published April, 1999 
by Min et al. (hereinafter Mln). In response, the Applicants have amended claim 
1 to more clearly recite aspects of the invention. 

Claim 1 , as amended, recites limitatibns not taught or suggested by Mln. 
Min describes a method for forming a TiSiN using an alternating supply of an 
organomelallic precursor (TDMAT), silane, and ammonia. {Min, Abstract, p. 
207.) However, Min does not teach or suggest treating the titanium nitride (TiN) 
layer with a hydrogen-containing plasma prior to exposing the titanium nitride 
(TiN) layer to a silicon-containing gas to convert the titanium nitride (TiN) layer to 
a titanium silicide nitride (TISIN) layer, as recited In claim 1. 

Thus, independent claim 1, and al claims depending therefrom, are 
patentable over Min. Accordingly, the Applicants respectfully request that the 
rejection be withdrawn and the claims allowed. 



B. Claims 26-28. and 30-32 

Claims 26-28, and 30-32 stand rejected as being anticipated by Min. In 
response, the Applicants have amended da^m 26 to more clearly recite aspects 
of the invention. 

Claim 26, as amended, recites limitations not taught or suggested by Min. 
Min, as discussed in section V.A., above, does not teach or suggest treating the 
titanium nitride (TiN) layer with a hydrogen- containing plasma prior to exposing 
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the titanium nitride (TIN) layer to a silicon-containing gas to convert the titanium 



nitride (TIN) layer to a titanium siiicide nitride 
Thus, independent claim 26, and a 
patentable over Min. Accordingly, the App 
rejection be withdrawn and the claims allowe;^ 



@I026 



TiSiN) layer, as recited in claim 26. 

claims depending therefrom, are 
^cants respectfully request that the 



0-14p 26-28, 31-32, and 35-38 



VL 35 U. S. C. §102 Claims 1-4. 6-7, 
A. Claims 1-4. 6-7. and 10-14 

Claims 1-4, 6-7. and 10-14 stand rejected as being anticipated by United 
States Patent Serial No. 5,989,999, issued 
(hereinafter Levlne). In response, the Applicants have amended claim 1 to morS: 
clearly recite aspects of the invention. 

Claim 1. as amended, recites limityitipns not taught or suggested by 
Levine. In relevant part, Levine teaches a rnethod of depositing a TiN film using 
a metallo-organic titanium compound. (Levine, col 15 II. 56-59,) However, 
Levine does not teach or suggest forming 
reaction of titanium tetrachloride (TiCU) and 



a titanium nitride (TiN) layer froni a 
ammonia (NHa), as recited In claim 



1. 



Thus, independent claim 1. and a 
patentable over Levine, Accordingly, the Apjplicants respectfully request that the 
rejection be withdrawn and the clairns allowed. 



stand 



B. Claims 26-28. 31-32. and 35-38 

Claims 26-28, 31-32, and 35-38 
Levine, In response, the Applicants have 
recite aspects of the invention. 

Claim 26, as amended, recites limitations 
Levine. As discussed in section VI.A, dbove 
forming a titanium nitride (TIN) layer from 
(TiCU) and ammonia (NH3), as recited fn claim 



claims depending therefrom, are* 



rejected as being anticipated by 
amended daim 26 to more cleariy 

not taught or suggested by 
, Levlne does not teach or suggest 
a reaction of titanium tetrachloride 
26. 
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j 

Thus, independent claim 26, and all claims depending therefrom, are 
patentable over Levlne. Accordingly, the Af^plicants respectfully request that the 
rejection be withdrawn and the claims allowejd. 



CONCLUSION 

Thus, applicants submit that all of ^e pending claims are presently in 
condition for allowance. Accordingly, both reconsideration of this application and 
its swift passage to issue are earnestly solicited. 

If, however, the Examiner believes tjiat there are any unresolved issues 
requiring adverse final action for any of the claims now pending in this 
application, it is requested that the Examiner telephone \Af. Kg|th Taboggja at 
(732) 530-9404, so that appropriate arrangements can be made for resolving 
such issues as expeditiously as possible, j 

i 



Respectfully submitted, 



Date 



7 





Keith P. TABOADA 
Attomey Reg. No. 45,150 
(732) 530-9404 

IVIc^er, Patterson & Sheridan, LLP 
595 Shrewsbury Avenue 
Suite 100 

Shrewsbury, NJ 07702 

I 

I 
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